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[li^il 1] . _ ., _ „ -~ 

TIB ( 1 ) ~(3)<Wf*L#*tf>* ^^JR:** h V7 • * .3- - * * 

(2) - § 3.-9 y^mmi^^y^^m^tzmm^^izymog 

raphy) K^TlOOilOkDaKiSlS^V K 

(3) BB^iJ#-^2 ^i-«*K9lJ**fe^*DNAXtt (1) ©^^fta-PtiD 

iciB«^«w=»j*^*i-&A* : ?i**i^ «***£»u p^-ri»j> 

[ffi^S 3] „ 

TIB ( 1 ) ~(3 )<0^-f tlfr<D? ^^f^IV^^ ^7hn'y*^^i"? 

(2) Xl«vyi«37n-U-r^ 7E^# Sr-frtr ^ £ffl V* fc#**jBii8ttfc (zymog 
raphy) ^*5V>T100±10kDa^v#m^^> K*3*-*-* 

(3) ffi^!)#-^2 fc^-rtt&E^&Jfc&DNAXtt (1) <T>9 ^- ^ 
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[0 0 0 1 ] 

^<D§&m&, £feftMm^&&^ > ^7° h ^ y • (Streptococcus mut 

ans) RZfT- YUzfY^yji* ■ V7'J^^ (Streptococcus sobrinus) K2t LTHSfKEl & 

t± a ft ^ i* * a & t -c t <o mm * m v > * * ^ s s , # a * ^ k w -t- & » 

[fftf] 

[0002] , 

©ft^Wffi&^fcSiSS&BSM'Ki"* Streptococcus mutanstS. sobrinus "C* a ^ 

(v#W») £$F2S1-&iWCS. mutansa*j£&"t & III 



*LfC7t^*tt£^ L, Bflf^ffi ^ LT2HJS $ tLT § Tto 

®^m^i±. S. m utans^«^S*#^iftmo^AL-7KML^LT^^ 
(^#fp;£it£ 3 ~ 5 ) „ £ <D@l3itAL-7^S. Sanguis^. t/S. mutansOjn»'fi#*afi^W 

itLfeW:^ S.mutans^^^^P*KMU-CV><o^cDM^n^tL-CV^ (#ir 

Ml~2f) o 
[0 0 0 3 3 

[#ff» 1 ] #M¥10-136976 

[#lt^:m2] #H 2002- 114709 

mmff-xui] s»m^«5i(4): 931-951, 1996 

[##lr 2 ] B^mmmm S2(2): 461-473, 1997 

[##If»3] J. Oral Biol., 25:947-955, 1983 

[##fF^tK4] J. Oral Biol., 26 : 185-194, 1984 

[^#l^»5] #^JIIft^,24-2, 384-392, 1989 

mw&m&: Lid h-th wm\ 

[0004] , „ ^ 

^ 
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a^i&fc&RfcSfra**^**.. *ftlffelil«^aS^S. nutans**^* &m 
»*Lytl00*ji.v>mU ^I^n-^/^ »*#*f&SU **©tt***lt 

^o^-e«#^*K#M14^M'i-^^I^^ »«^S. mutans* <bt>kS. so 

***?*«*fc**#-*-*o ****fUffl-T*ilfc-e. Pttrt©«l«tt«lW**«» 

X*k, «&£L< lift-in s*u • ^^--^>^^u<i±^ bi/-^ >=j 

ra phy)^^V^T100±10kDa»W^> K«r^*T^^^^K 
(3) BBy!l#*2^-rifiafeE^^e,«&DNAXtt (1) <*>*w-c*K*3-hT*D 

JEt*»Wi±, TIB (1) ~(3)OV^^O^>^«ffl^^^^=^*^ 

raphy)C*v>-ri00±10kDa^»«^> K £ a^f * > « t ^ x _ 

(3) @S?iJ#-^2^i-m»@B^^^^^DNAXii ( D ^ * W a - h i" * D 

* %H&1r %> it (D^&<dWB\ 

fcli***o 4i*AL-7l±W#^»*"C* , 5Lytl00l±*#rt»*^**o J **** 

i:LT«l3rRIC*#"Cill3feU AL-7li20mgO^«#p a n ^fflv>T, S. mutjms &£ WiS s 
obrinusfcttU lMl?f*17%, 20.6%O»litttSU ffllfe*fc**U>%, 8 3 
%W»tt^^to dtL^LLytlOO{±3A/g^^«p B n «:ffl^TS. mutans b S. sobri 
nu8K»LflI«k?BlfC**23%, 33.6%©**«tt*^U fflfl&»fc*tb96 7% 96.7% 
0#«HStt«r*-r. »IS«H*fr*#»«tt3W>„ ^m^^LTi±AL-720mg^l 
f M n ^|K, S. mutans fc#L**3. 2%. S. sanguist-M LT3. 3% ^'^^ tY&li 
* ^ $ T 3&» O ®# H'tt £ ^ $ * V> O \Z ti L , Ly 1 100 1± 10 ^ g<DWmm & * m ^ "C S. mutans 
fcS sobrinus«tL44%. 56%. S. sauguis, S. salivarius, S. jnitisK** LT0% t 
(fiF«fcfiejT?S. mutans&tfS. sobrinusfc** La&v>m##llft»mm**-t"o 

*S&IJI3<B»*Lytl00W\ *«* (S. mutans) «9 . H Lf SSL 

[£jfetii 1 1 
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[0 0 0 9] 

(1) m.B'MMun^m^ 

Streptococcus mutans MT703R* % 600 ml fVA ^-hr^-y 3 «t3 7 
°C — B£iSW#f^ 8,000 x g, 20 min?t'b£-]ltU g) o i££U 

2 "ml 8M urea£finx., HLlfit3 0 b Ao 15,000 x g, 15 miniS't^HHK 

, ' * # & o # <=> ft A _h«* & Kin % S1& (Ami con) Z M ^ T &*$ b /to 

1 mg/mltbT, itL^fffI n n n fcLtfflv>}t 0 
[0 0 10] 

(2) v#W*Lytl00<75fm 
%mmU£> % mmm^vtm (Zymography) *> It * 

,j;V7= W^l^^^l^^ S. mutans5E"K#(l mg/ml) £&Jb-C^;v£|3*6&o 

anfow^attfcrattcaniSrffo^ jRj>ffibfc***'**ifcu o.i mu> 

Ft fCtttlflSo # ib ft A Zymogram <h 0 

S. mutans^m#ti> « bfcS mutans £*n00 , C<S>8fc7k/4%SDS* -?30~6053«I bfc 

[0011] 



p-„ * sds-s^» k: * »t fc*. y ;v * o * « £ * - t y 'J7>b y * - 5 Jfe 

U ^OZymogramhlb^W-r^-fc^^V^/^ K«t^W^S/0 K*J!,S 

,fnVjR£|E¥U ^ffl7 5 y»->-?xvt- (Model 49X Procise) fcsWfco 
AT 5 V@t@fi^iJ (BB£!]#-^- 1 ) S: t KTIGR unfinished Streptococcus mutans UAB159 DN 
A^sequence database fcJB^T. ftfcir ^75/ WkWffl KffiM~f2> (I£5 r| J# _5 t' 2 ) 

£^-t£DNAHrJt£JimLAo „, 

*4CMM^it^y^^o/; 0 -ffcfr*,, Lytl00i±24'fa^v^f-;v@B^J : Sr# 
j»im04.424 kDa, ^<7>?>1b T S ^ *MJl82^»^im^»*$^-C{±T ft, 89 
.680 kDat&& - t^k^K&ofco , ,„ 

N 4) , S. mutans C67-l^-fe#^MtLT^M^«^>^^K^^-KLTV^DNA 
fcittBbfco £ODNA*5&^**-pQE30fc*&*&^ E. coli M-15£f£Ktef& b fc„ W 
t> ft A 5^5t <Stfe# O — o £ GY122 1 £ # *t A 0 
[0 0 12] 
(3) a^mxMv#m^«Lytl00COffim 

^J»mGn22«c*500BlOLB«t#«»-t?«f*L (*^J 4 B#M) , P«^660 nm**0.5<Wj5 
y^nt a ;v-D-ft#7^ Mf9^ v K*****ftl mMi: 4 4 £ 0 fc^tJll b fco 
i:3«tL, it*^^^^^/6^t^o 8,300 g x 30 ninTSft'M3-« U ifcife* V 



(pbs) fc«»b (m#ig^bio mi) , at'C^ssiw^* 

2®«*^i£-fo Sgt#^^/:?tS^^ (PBS) £5R35b (W# 1 g&~*f 

L10 ml) > yXitTtltStft (TOMY Seiko level 4, 50%F B 1Pffi, 20 min) b. *#ip B p 
^M^fbfco aaEtC0.2X Triton X-100 #*TBS£ 2jn*.!M b (itSlg^UO ml 
) , minjfcllbfco HK> C<D?mZm*) ML, #^ftA^^8M urea, 0. 1M 

Na 2 P04, 0.01 MTris-Cl (pH8. 0) b Ac #^ftA«£Ni-NTA Vv>H-X (1 m 

1) tc»b, 8~10^fiO8M urea, 0.1MNa 2 P0 4 , 0.01 MTris-Cl (pH6.3) CY»bAo 
8M urea, 0. 1M Na 2 P04, 0.01 M Tris-Cl (pH5 . 4) "C«F ffi b . 1^M500^ 1 cl5~ 
20^W**5tbfeo ^1^17'^^^*^ ffitt^lffl***. 1M NaCl, 1M urea^r 

fcBliE# 2004-3122615 
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^TO.IM U yllflCJ: 4 °C-C— mmifLfzo jS*f UfctR5&4r*?>^C*lM NaCl,_ 
1M urea^PTO.lM D ylffl, pH 7.0 (A buffer) T'¥fftL/:^lWDY > ^7 
7^|*7A TSKgel Pheny-5PW(75 mmX7.5 mm, lot 5PHR0050) KfSM U +^*cD± 
mmWsi^'^mk, A buffer^ fbB buffer (1M urea^ftU 1M U ^I^ft, pH 7.0)^ 
II0.5 ml/min-e3 0 5-HOj|i||^7^> b V#tB Hto *:<, EI 2 K/^-f X 7 Ki^mtM 

113 ^WM^t^^ft^^^p^^SDS-E^^ttft^/Ki-o LytlOOii^lOO kDa (100 

±10kDa) eoftfi K ifcS& S *U g » © ^ > / ^ S^ll t u tl: ^ L 1 1/^ o 

[f?»J 2 ] 
[0013] 

( 4 ) # * ffl v > jt stt a 

pfl$V>--ir^M^ LTJ^TCO 5#£fflWc 0 S. mutans C67-1, S. sobrinus 0MZ176a, 
S. mitis ATCC9811, S. sanguis ATCC10436, S. salivarius ATCC9222 0 

4 %SDS^n##7jc^^j]n^^il t ^^#^+7>S^7X-ef5fc^ L. & h C£>Turbidi 
ty buffer (0.1 M V >mrit«$u 0.1 M NaCl. 1 mM Ca, pH 6. 8) T?Jtt» L 0^:^660 nm= 

o.3 Kmrn^tzo mmm-m mniffl«Lytioo*«L, «Fiigi!:a(:e««^ 

5EB#<^?#ft?Mtt^!lI 4 — 6 t'^i"o LytlOOiiS. mutans C67-1, S. sobrinus 0MZ176a 
CMLtlV^ifett^^L, #i'S. sobrinus 0MZ176a^^t LTJiS. mutans C67-l£:i£ 

U 3 ] 
[0 0 14] 

niiTlitJtB t LX&,T<D 5*^fflv^fc 0 S. mutans C67-1, S. sobrinus 0MZ176a, S. 
mitis ATCC9811, S. sanguis ATCC10436, S. salivarius ATCC9222 Q 

it^L^W^MYiTurbidity bufferKJ&iS Lfco &<b^C*^ it£jt £ :frf£ £ -« ^ 
a6, S. mutans Cov^lilttiMtlevel 4, 10 sec^S> jt& M & 1 eve 1 4, 5 
sec^aL7^*>P^ffi660nm-0.5&~fl^Lfco I^it2 mHCft^LytlOO &$s;tJ[lU B# 
IgliHtttlW^^ISLfco £ fcraB^K^y^fc^lRU 104-105^ 
|RL^&<9£S. mutans C67-1, S. sobrinus 0MZ176a, S. salivarius ATCC9222^o v>T 
ti7*W h ■< >7a-y a >-*5cJ#%> S. mitis ATCC9811, S. sanguis ATCC1043 

[0015] 

tt#Mfi:< ; &&o Lytl00l±?EM#coT^-t^-tr«3 g/2 mlffflv^#4f#©7 5''t^'C 
filO fx g/2mlTM$Jl LfCo £ <7>iJr£-&LytlOO(iS. mutans C67-li:S. sobrinus 0MZ176a Id 

^W{$coifc5ES14^HI 9 , 1 0 ^^i"o Lytl00^SL7t^ffi<7)M^i:Ri "9 colony formi 
ng unit%*mL/c^. iiWtT t m$mW.<VM\nl*7S< U LytlOOiiS. mutans C67-1 
fcS. sobrinus 0m76afcjl^ft*$:B$b**?Fl" - t ifiW b t ft o tz 0 

[0 0 16] 

[Ell] ^:^H^O^*Lytl00(7)Zymogram^7jsi-El-l:^^o 

IB 2 ] ^mmcom^LytlOO^, TSKgek Phenyl-5PW£fflV>£:# 9 A^vF; 7 7 
[11 3 ] Hmfl^pOm^lcS/S-WZymogram^TPl-ll-C^ ^ o 

[114] ^|§H^^^Lytl00^^W#t'Mi"^#WM14^7Kl-ll"tr*^° 8Kttl±i»JK 

G11£660nmGDM;JK) , B# (#0 Sr/J^o 

[115] ^|§0^<Z)^*LytlOOO^W# : ^^i"^V#MM14 : S:7Kl"ia-e*^o 

(ii#660nmOP«-K) , EtWti^W (^) £^1~o 

ffifE# 2004-3122615 



mm 2003-419123 



*-?<nmm*. S.mutans£3£Rfc LfzW *100%h LT> 75 "to 
[g7] ^W<^»*Lytl00O^1B#^Wt4»W®tt*^"tia-C**o «Mttf*«& 

(®#660nm«OP«K) , »(±Bf-^ (ft) &7Fto 

[0 8] ^WO^Lytl00©&*'»t'W-t*»Wffitt*^tia'r**o 180^(7)0^- 

S.mutans£*«i: L B# & 100% i: U, 75to 
'[H 9] *|&WO*3l5LytlOOO^*#tW-taS:?EffittS:^"tBIT?**o 

[12 1 0] ^5SWO**Lytl00O^fr^^t43c9E®tt*^"tB|-C*So f«±^ 

n -_ (itztzmom.) . mmwm *^to 
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SEQUENCE LISTING 
<110> Japan Science and Technology Agency 

<i20> xi^fn^w - u-r/^f^fn^w • y * * fc*J"t 

<130> PS03-1603 
<160> 4 

<170> Patentln version 3.1 

<210> 1 
<211> 979 
<212> PRT 

<213> Streptococcus mutans 
<400> 1 

Met Lys Ser Lys Thr Tyr Leu Met He Pro Leu Ala Leu Thr Leu Phe 
15 10 15 



Met Ala Ala Asn Lys He Ser Ala Asp Glu Gin Asn Gin Ser Leu Ser 

20 25 30 



Ala Ser Glu Val He Ser Ser Asp Ala Thr Ser Val Ser Glu Leu Pro 
35 40 45 



Ala Thr Thr Ala Gin He Ser Gin Glu Val Arg Asn Asn Gly Gin Asp 
50 55 60 



Ser Thr He Gin Leu Gin Gin Thr Gin Glu Gin Ser Asp Pro He Thr 
65 70 75 80 



Ser Thr Ser Glu Thr Thr Val Ser Ser Met Lys Ala Val Thr Asn Gly 

85 90 95 



Ser Pro Ala Lys Ala Asn Glu Thr Glu Thr Val Pro Ser Gin Ala Ser 

100 105 HO 



Thr Ala Ser Ser Val Gin Thr Pro Asp Gin He Ser Thr Val Pro Ser 

ffi|E# 2004-3122615 
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115 



120 



125 



Val Lys Ala Glu Thr Thr Ser Thr Ala Asp Gin Leu Gin Ser Thr Ser 
130 135 140 



Ser Ala Pro Leu Asp Gin Gin Thr Asp Ala Lys Arg Leu Ser Asn Lys 
145 150 155 160 



Met Thr Pro Ala Ser Ser Val Gin Ala Arg Ser Ser Leu Thr Gin Asp 

165 170 175 



Lys Gin Val Gin Ala Gin Glu Val Thr Ser Ala Val Val Glu Glu Lys 

180 185 190 

Gly He Lys Leu Gin Tyr Asn Gly Gin He Ala Arg Asn Thr Lys He 
195 200 205 



Gin Phe Ala Val Trp Ser Ala Arg Asn Asp Gin Asp Asp Leu Gin Trp 
210 215 220 



Tyr Thr Ala Asn Asn Met Gly Ala Ala Tyr Ala Glu Phe Lys Asn His 
225 230 235 240 



Arg Glu Tyr Gly Thr Tyr Tyr Val His Thr Tyr Ala Asn Gin Asn Gly 

245 250 255 



Lvs Met He Gly Leu Asn Ala Thr Thr Leu Thr He Ala Gin Pro Gin 

260 265 270 



Val Gin Thr Asn He Gin Arg Lys Ser Ala Thr Asn Phe Glu Leu Thr 
275 280 285 



Val Ser Asn Val Pro Asn Thr He Ser Ser He Met Val Pro Val Trp 
290 295 300 



Ser Asd Gin Asn Gly Gin Asp Asp He Lys Trp Tyr Asn Ala Arg Lys 

310 315 320 



305 
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Ala Asp Asp Gly Ser Tyr Lys Ala Leu He Asp Thr Lys Asn His Lys 

325 330 335 



Asn Asp Leu Gly His Tyr Glu Ala His He Tyr Gly Tyr Ser Thr Val 

340 345 350 



Thr Gin Ser Gin He Gly Leu Ala Val Ser Ser Gly Phe Asp Arg Asn 
355 360 365 



Asp Thr Arg Pro Asn Ala Arg He Ser Val Ala Asp Tyr Asp Gin Asn 
370 375 380 



Lys Thr Thr Phe Asp Val Val Val Glu Gly Ser Ser Asp Thr Lys Thr 
385 390 395 400 



Val Ser Ala Val Asn He Ala Val Trp Ser Glu Asp Lys Gly Gin Asp 

405 410 415 



Asp Leu Lys Trp Tyr Ser Pro Lys He Val Asn Asn Lys Ala Thr Val 

420 425 430 



Thr He Asn He Ala Asn His Ser Asn Thr Ser Asp Lys Tyr Asn Val 
435 440 445 



His Val Tyr Thr Asp Tyr Thr Asp Gly Thr His Ser Gly Thr He Leu 
450 455 460 



Gly Ala Tyr Gin He Asn Lys Pro Leu Glu Lys Asn Thr Val Ser Ala 
465 470 475 480 



Asp Leu Thr Ser Asp Gly He Ala Leu Lys Leu Asp Ser Asn Thr Val 

485 490 495 



Thr Asp Tyr Thr Lys Val Arg Phe Ala Val Trp Ser Asp Gin Asn Gly 

500 505 510 



Gin Asp Asp Leu Lys Trp Tyr Ser Ala Asn Ser Asp Gly Ala Ala Thr 

£BiE# 2004-3122615 
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515 



520 



525 



Ala Ala Tyr Ser Asn His Ser Gly Tyr Gly Leu Tyr His He His Thr 
530 535 540 



Tyr He He Lys Asp Gly Glu Met Val Gly Leu Asn Gly Arg Thr He 
545 550 555 560 



Thr He Asn Gin Pro Ser Ala Lys Val Asp He Ala Lys Glu Ser Asp 

565 570 575 



Ala Leu Tyr Lys Val Thr Val Ser Asn Leu Pro Ala Tyr He Ser Ser 

580 585 590 



Val Ala He Pro Val Trp Thr Asp Lys Asn Asn Gin Asp Asp He Gin 
595 600 605 

Trp He Leu Ala Thr Lys Gin Gly Asp Gly Thr Tyr Ala Ala Gin He 
610 615 620 



Gin Leu Ala Asp His Asn Gly Glu Thr Gly His Tyr Asn Val His Val 
625 630 635 640 



Tyr Gly Gin Ser Lys Phe Asp Asn Lys Thr Val Gly Leu Ala Ala Thr 

645 650 655 



Asp Gly Phe Asn Val Ala Glu Thr Arg Asn Ala Val He Ala Ala Ser 

660 665 670 



Asn Tyr Asn Ala Ser Ala Gly Thr He Asp Met He Val Lys Gin Glu 
675 680 685 

Ala Gly Gly Lys Ala He Lys Glu Val Arg He Ala Ala Trp Ser Glu 
690 695 700 



Ala Asp Gin Ser Asn Leu His Trp Tyr Val Ser Ser Thr He He Asp 
705 710 715 720 
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Gly Lys Val Thr Val Thr He Asn Glu Lys Asn His Gin Tyr He Lys 

725 730 735 



Gly Asn Tyr Asn He His Val Tyr Val Asp Tyr Thr Asp Gly Thr Ser 

740 745 750 



Ser Gly Thr Asn He Gly Asn Tyr Ser Leu Asn Ala Asp Lys Pro Ala 
755 760 765 



Val Ala Leu Pro Ser Tyr Phe He Asp He Ser Ser His Asn Gly He 
770 775 780 



He Ser Val Ala Glu Phe Asn Ser Leu Lys Gin Gin Gly He Gin Gly 
785 790 795 800 

Val Val Val Lys Leu Thr Glu Gly Thr Ser Tyr He Asn Pro Tyr Ala 

805 810 815 



Ser Ser Gin He Ala Asn Ala Arg Ala Ala Gly He Lys Val Ser Ala 

820 825 830 



Tyr His Tyr Ala His Tyr Thr Ser Ala Ala Gly Ala Gin Glu Glu Ala 
835 840 845 



Arg Tyr Phe Ala Asn Ala Ala Arg Ser Phe Gly Leu Glu Ala Ser Thr 
850 855 860 



Val Met Val Asn Asp Met Glu Glu Ser Ser Met Val Asn Asn He Asn 
865 870 875 880 

Asn Asn Val Gin Ala Trp Gin Asp Glu Met Arg Arg Gin Gly Tyr Ser 

885 890 895 



Asn Leu He His Tyr Thr Met Ala Ser Trp Leu Asp He Arg Gly Gly 

900 905 910 



Gin Val Asp Thr Ala Arg Phe Gly He Asn Asn Phe Trp Val Ala His 

fflSE# 2004-3122615 
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915 920 925 



Tyr Ala Lys Gly Tyr Thr Tyr Met Thr Gin Glu Glu Ala Lys Ser Leu 
930 935 940 



Asn Tyr Tyr Ala Asn Ala Ala Ala Trp Gin Tyr Thr Ser Val Ser Ser 
945 950 955 960 



Lys Leu Ser His Ala Leu Asp Glu Asn He Asp Tyr Thr Gly Arg Phe 

965 970 975 



Thr Gin Gin 



<210> 2 
<211> 2940 
<212> DNA 

<213> Streptococcus mutans 

<400> 2 ^ . , 

atgaaaagca aaacttattt gatgattcca ttagcattga ccctatttat ggctgctaat 

aaaatatctg cagatgagca aaatcaatcc ttaagtgcat cagaagttat ttcttctgat 120 

gcgacatcag tatctgaatt accagcgaca acagcacaga taagtcagga agtcagaaat 180 



aatggacaag acagtactat tcaattgcag caaacacagg aacagtctga tccgataaca 
agtacgtctg agacaactgt ttcctctatg aaggcggtca caaatggctc acctgccaaa 



60 



240 



300 



360 



gcaaatgaga ctgaaacagt tccgtctcag gcaagtactg ctagttctgt gcagactcct 
gatcagattt cgactgttcc ctctgtaaaa gcagaaacca cttctaccgc agatcaatta 420 

480 



caatcaacat catctgctcc tttggatcaa caaactgatg ctaaacgtct ttccaataaa 

atgactccag caagcagcgt acaagctcgt tcttctctta cacaagacaa gcaagtacag 

gcacaggaag tcacaagtgc tgtagtggaa gaaaaaggga ttaagctaca gtataacggt 

cagatcgctc gaaatactaa gattcaattt gctgtctggt cagctcgaaa tgatcaagat 

gatcttcaat ggtatacggc aaataatatg ggagcggcct atgctgaatt caagaatcat 720 

cgtgagtatg ggacctatta tgttcatact tatgctaatc aaaatggcaa gatgatagga 780 

ffi|E# 2004-3122615 
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840 



900 



960 



1020 



1080 



cttaacgcaa caactcttac aattgctcaa cctcaggtgc aaactaatat tcaaagaaaa 
tcagcaacga attttgagtt aaccgtttct aatgttccta atactattag cagcatcatg 
gtacctgtct ggtcagatca aaacggtcaa gatgatatta aatggtataa tgcccgaaag 
gctgatgatg gcagttataa ggctttgatt gatactaaaa atcacaagaa tgatttggga 
cattatgaag ctcatattta cggctacagc acagtaaccc agtctcaaat tggcttagct 

gttagttctg gttttgaccg caatgatact agacccaatg caaggatatc tgttgctgat 1140 

tatgaccaaa ataaaacgac ctttgatgtt gttgttgagg gttcatctga tacaaagact 1200 

gtatctgctg ttaatattgc tgtttggtct gaagataaag gtcaagatga ccttaagtgg 1260 

tattcaccaa aaattgtcaa caataaggca actgtgacga ttaatatcgc taatcattca 1320 

aatacttcag ataaatataa tgtccatgtt tatacagact acactgatgg gacacattct 1380 

ggtactattt taggggctta tcagatcaat aaaccgcttg agaaaaatac tgtttcagct 1440 

gatttaacta gtgatggcat tgctctcaaa ttagattcaa acacggttac agattatacc 1500 

aaagtacgat ttgccgtttg gtcggatcaa aatggtcaag atgatctcaa gtggtatagt 1560 

gcaaatagtg atggagcggc aactgcagct tacagtaacc acagtggtta tgggctttat 1620 

catatccata cttatattat taaagatggg gaaatggttg ggcttaatgg cagaacgata 1680 

actattaatc agcctagtgc caaggttgat attgctaaag aatccgatgc tctttataaa 1740 

gtgactgttt ctaacctgcc agcttacatt agttcagtag ctattcctgt ctggacagat 1800 
aaaaacaatc aagatgatat tcaatggatt ctcgcgacaa aacaaggtga tggaacctac 

gcagcgcaaa ttcagttagc tgatcataat ggggaaacag gccattataa tgttcatgtc 1920 

tatggacaaa gtaaatttga caataaaacg gttggcttag cagcaactga tggctttaat 1980 



1860 



gttgcagaga caaggaatgc tgttatcgct gcttcaaatt ataatgccag tgcaggaacg 2040 

atagatatga ttgttaaaca agaagcgggt ggtaaagcga tcaaagaagt tcggatagct 2100 

gcttggtcag aagctgatca atctaacctt cattggtatg tttcatcaac tattattgat 2160 

ggtaaggtaa cagtcaccat taatgaaaaa aatcatcaat atattaaagg aaattataac 2220 

attcatgtct atgttgatta tactgatggc actagtagcg gaaccaatat tggaaactat 2280 
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atcaataatt tttgggttgc tcattatgcc aaagggtata cttatatgac tcaagaagaa 
gctaaatccc ttaattatta tgctaatgca gcagcttggc agtatactag tgtatcgtct 
aaattgtctc atgctttgga tgaaaatatt gattatactg gtcgatttac tcaacagtaa 
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<211> 20 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 3 

agttcctgcc atactactgt 
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<223> primer 

<400> 4 

caggatccgt acaagctcgt tcttctct 
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agcttgaatg ctgataaacc tgctgttgct ctgccatctt actttattga tattagtagc 
cacaatggaa tcatttctgt tgccgaattc aatagcttga aacaacaagg tattcaagga 
gtggttgtta agttaacaga aggtacaagc tacatcaatc cttatgcaag ttctcaaatt 
gccaatgcca gagctgccgg tattaaggtt tctgcttacc actatgctca ctatacttct 
gcggctgggg cacaagaaga agcccgttat tttgctaatg cagccagatc ctttggtttg 2580 
gaggcatcaa ctgtcatggt caatgatatg gaagagtcct ctatggtgaa caatattaat 2640 
aataatgttc aagcttggca agatgagatg aggcgtcaag gttatagcaa cctgattcat 2700 
tatactatgg ctagttggtt ggatatacgc ggtgggcaag tagacactgc aaggtttggc 2760 
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